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XXXI. Account of fever al Phenomena oh- 

ferved during the Ingrefs of Venus into 

the Solar Difc. By the Revere?td W. 

Hirft, JP. R. S. in a Letter to the Afro- 

nomer Royal. 



Inner Temple, June 12, 1769* 

Dear Sir, 

Read Nov. 16, * G REE ABLY to your defire, I 
17 9 * jljL now ^ en d y ou a particular account 
of all the phenomena I obferved during the ingrefs 
of Venus into the folar difc y but, before I do this, I 
look upon myfelf as obliged in gratitude to return you 
many thanks for the kind manner in which you ac- 
commodated me with the apparatus neceffary for the 
obfervation. The telefcope I ufed, as you well 
know, belonged to Mr. Dunn, and was a refle&or 
two feet in length, and magnified $$ times. Ex- 
pecting the planet to enter the folar difc at or near 
the zenith, I kept my eye conftantly fixed at that 
part of the Sun a confiderable time before the be- 
ginning of the t ran fit. The firft intimation which I 
had of the near approach of the planet, was by the 
fuddea appearance of a violent corrufcation, ebulli- 
tion. 
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tion, or agitation of the upper edge of the Sun, as in 
Tab. X. and XL fig, i« when I called out to my good 
friend,, governour Vaniittart, who was fo kind to give 
himfelf the trouble of taking the time for me, and 
defired him to take care. I had not taken this pre- 
caution above five or fix feconds, when I plainly faw 
a black notch breaking in upon the Sun's limb, and 
which feemed a portion of a much lefs fphere 
than that of Venus, as in fig, 2. Inftantly I 
defired Mr. Vaniittart, by the word Now, to mark the 
time, which was n h 57' 35" fidereal time, by Dr. 
Halley's little clock, belonging to the royal obfer- 
vatory. The laft-mentiqned time, allowing for the 
neceflary corrections, and reduced to apparent time, 
i$7 h n' 11" 

As I imagined, from the inftrudfcions of Dr.Haltey, 
that the precife and accurate time of obferving the 
internal contact is, when the thread of light fhould 
break in between the concave edge of the Sun and 
the convex edge of Venus, as in fig, 6, L waited 
till that particular period, which was when Dr. Hal- 
ley's clock marked i2 h 15' 45", fidereal time, or 
7 h 29' 18", apparent time, the difference being 
1.8' 7" of apparent time* 

The fame phenomenon of a protuberance, which I 
obferved at Madras, in 1 76 1 ,-*at both internal contacts, 
1 obferved again at this laft tranfit : at both times, the 
protuberance of the upper edge of Venus diminifhed 
nearly to a point before the thread of light between 
the concave edge of the Sun, and the convex edge 
was perfected, when the protuberance inftantaneoufly 

*■ Philof. Tjra'nf. .vol. LIT. parti. 1761, p. 396. 

broke 
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broke off from the upper edge of the Sun, but Ve- 
nus did not affume its circular form till it had de- 
fended into the folar difc, at lead to the diftarcce, by 
eftimation, from the upper edge of the Sun, as de- 
fcribed in fig, y. 

Although at the time of the conta&s the atmo- 
fphere was remarkably clear, yet, as the Sun defend- 
ed towards the horizon, the atmofphere grew more 
and more hazey, fo that the edge of the Sun, as well 
as the edge of the Planet, began to grow more and 
more tremulous, and caufed the Planet to affume, in 
appearance, different configa rations, refembling fome- 
times a prolate and fpmetimes an oblate fpheroid, till 
we loft fight of the Sun by its being intercepted by a 
dark cloud, or rather fog-bank, fome time before the 
calculated time of Sun-fet, Although thefe laft 
phenomena are entirely optical deceptions, owing to 
the ftate of the air at that particular time, or to ho- 
rizontal vapours, yet I beg it may be here very care- 
fully remarked, that, at the times of the contacts, the 
air, as you can bear me witnefs, was perfectly clear and 
favourable, fo that our obfervations were then cer- 
tain, and not fuhjedted to any fallacy in vifion. The 
following circumftance is a proof of this alTertion. 
The firft warning which I had of the near approach 
of Venus to the Suns external edge was, as I have be- 
fore faid, by the fudden appearance of a violent cor- 
rufcation, ebullition, or agitation of the upper edge of 
the Sun, five or fix feconds before the edge of Venus 
broke in upon the Sun ; where alone I obferved the 
violent agitation, the edge on each fide remaining per- 
fedtly quiefcent, as a>&, fig. i. If this appearance 
had been owing to the ftate of our atmofphere only, 

then 
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then would the edge of the Sun be univerfally 
fluctuating or trembling ; but as this was not the cafe, 
the undulation muft be imputed to fome other caufe, 
not improbably to an atmofphere about Venus. I 
am the more minute on this circumftance, becaufe 
you your felly Sir, in a late * publication, have taken 
notice, that when I took the obfervation of the tran- 
lit of Venus at Madras,, in the year 1761^ I faw 
a kind of penumbra or dujkyjhade, which preceded the 
ffrjl external contact* two or three feconds of 'time ', and 
was jo remarkable > that I was thereby afjiiredthe contaB 
was approaching, which happened accordingly. 

Upon your foregoing paragraph I muft beg leave 
to make the following remark, that in the tranfit of 
this prefentyear I did not take notice of the fame 
phenomenon as I did of the tranfit of Venus in In- 
dia, in the year 1761^ but I muft here again infift 
upon it, that fuch penumbra or dufky fhade I then 
a&ually faw, but I do not recoiled I then faw the 
leaft undulation, ebullition, or corrufcation, as hap- 
pened in the tranfit of this prefent year. Yet both 
phenomena were conducive to the fame purpofe$ and 
ferved to give me notice of the near approach of the 
planet Venus to the folir difc, the event, in both in- 
ftances, juftifying the prefage- j and both appearances 
might be the confequences of the fame caufe , which 
caufe, as I have before obferved, might be nothing 
lefs than the atmofphere of Venus. I fay might be, 
for I would not be understood to aflert here any 

* Inftru&ions relative to the obfervation of the enfuing tranfit 
of the planet Venus over the Sun's difc, on the 3d of June 1769. 
By the Rev. Nevil Maikelyne, Aftronomer Rjoyal, p* 32. 

thing 
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"tiling dogmatical, preferving at this time the far&e 
diffidence in expreffion as I made ufe of when I ob- 
ferved the tranfit of Venus in India, where I was ap- 
prehenfiye, that to* be able to difcern an atmojphere 
about a planet at fo great a dijlance as Venus may be re- 
garded as chimerical ; yet I may venture to fay, that 
iny obfervation of the tranfit of the prefent year feems 
to corroborate my afiertion, in the account of the tran- 
fit obferved in India, in 176 1 5 however, I fhall not 
here peremptorily afiign the caufe, leaving fuch re* 
marks to be made by others. 

On my return from India, I was glad to find I was 
not particular in remarking the ftrange phenomenon 
of the oblongation of the orb of Venus at the time of 
both the internal contacts. It was with fenfible plea- 
fure I have feen, in the -f Philofophical Tranfa&ions, 
that four aftronomers at Upfal, in Sweden, as well as 
.$ Mr. Dunn, in England, took notice of the fame or 
fimilar circumftances. The appearance of this pro- 
tuberance or ligament muft now be univerfally con- 
firmed, efpecially by all obferVers of the tranfit of the 
prefent year, at leaft by all fuch who have viewed 
it through telefcopes of fufficient magnifying powers, 
and who have fenfe enough to believe their own eyes t 
or candour enough to embrace and acknowledge con* 
vidion, malgrt all prejudice and preconceived opi- 
nion. 

Fig. 1. reprefents the firffc prefage I had of the 
approach of Venus to the Sun's external difc* Fig. 
2. is the appearance of the black notch, when I noted 

* Philof. Tranf. vol. LIL part \* 176X1 p. 396* 
t Ibid. p. 227. and vol, LVL 1766, p. 72. 
t Ibid. p. 184* 

the 
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the time of the firft external contadh Fig. 3. is the 
body of the planet within the folar difc, adhering to 
the Sun's upper edge, the thread of light not yet 
formed. Fig. 4 the protuberance forming, and the 
undulation at, c, d 9 very violent, better feen in fig. 8. 
Fig. 5. the undulation decreafing, and the protube- 
rance forming itfelf into a point, the luminous fila- 
ments darting between the edges of the Sun and the 
planet. Fig. 6. the luminous filaments ceafe to 
move, and the upper edge of the planet is well de- 
fined. Its whole orb more opaque, but not yet di- 
verted of its oval appearance, the thread of light at 
c 9 d, is formed; and at this period I marked down 
the time of the internal contact. Fig* 7. the planet 
is reftored to its circular figure. 

I (hall conclude this account with a few remarks I 
think it neceflarv to make on the manner in which 
my obfervation of the tranfit in India/ in 176 1, was 
inierted in the Philofophical Tranfadions. I am 
very much grieved, that the obfervations of the equal 
altitudes and meridional tradfits for regulating my 
time-keeper were altogether omitted. Had this not 
been the cafe, every one might have judged of the 
care and pains I took in that diftant part of the world, 
as well in making feveral of my inftruments myfelf, 
as in ufing them when made. What degree of con- 
fidence was to be given to my obfervations might be 
oafily feem Monfieur Pingrd* would have had no 
©ecafion to lament that I did not acquaint the world in 
what manner Iobferved the equal altitudes to determine 
the pajjifige either ofajixedjiar, or of the Sun over the 

♦ PhHof-TrauC V0I.LIV..17641 9.1 &. 

Vol, LIX» H « h > mmdim^ 
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meridian^ &c. If thefe particulars had been infertcd, 
there would have been no occafion likewise to alter 
my numbers refpefting the periods of the tranfit, 
iince every aftronomer, from the previous obferva- 
tions, might draw his own conditions. Obfervations 
ought n6t to be reje&ed or ftified becaufc they do not 
entirely iuit any adopted fyftem> or favourite parallac- 
tic angle. If I declared I law an oblongation of the 
planet Venus, it ought not to be discredited becaufe 
another did not fee it. If I gave reafons for fuggeft- 
ing that Venus had an atmofphere, but had not a fa- 
tellite, the report fhould have been impartially ftated, 
though another fhould be of a contrary opinion. 

I fhall beg leave to extract the following paragraph 
from my original letter from India to Lord Mac- 
clesfield, on thefubjeft of the tranfit of Venu?, in the 
year 1761, which, for what good reafon 1 know not* 
was fuppreffed, and had not the honour of a plare in 
the Philofophical Tr an factions ; but which I am the 
more defirous fhould now be inferted, as it tends to 
elucidate a matter of hi\, and to render indifputable 
an agronomical truth, only to be eftablifhed by thofe 
who had the opportunity of feeing as I did, the entire 
paffage of Venus over the folar difc. The paragraph 
is" as follows: 

« Looking over the Philofophical Tranfa&ions, 
" fome time before the tranfit, I found Mr. Short 
" had obferved a fmall ftar near Venus, which had 
" the fame phafis as that planet. This gave fufpicioi} 
« c that Venus was attended with a fatellite. A cor- 
" roborating circumftance was added, viz> M. Cat* 
*< fini, in his Elements <FAJironomie> mentions a like 
" obfervation. This I regarded as a favourable 

" opportunity, 
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u opportunity, concluding, that if Venus had a fatel- 
€€ lite, it muft be feen at its tranlit over the Sun's difc ; 
st accordingly, I gave notice of this to Captain Barker, 
cc of the Company's Artillery" (now Colonel Sir Ro- 
bert Barker), " who took the obfervation at Fondi- 
" cherry. I alfo mentioned it to the Jefuits, who 
*' obferved at the Great Mount, about jJL miles S. 
♦ c 50 W. of Madras, but neither of then* faw any 
c< appearance in the leaft like a fatellite. I alfo fpoke 
4C of it to Governour Pigot" (now Lord Pigot) " and 
cc Mr. Call, who with myfelf faw not the leaft fpeck 
€C attending that planet; whence we may now ven- 
" ture to affirm^ That Venus has not a Satellite" 

I am, 

with great refpeflr, 
Dear S*r s , 

Your afFe&ionate, humble fervant, 

W* Hirft. 
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